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Description 

This invention relates to a structure etc. of battery lor use in fields of electronic equipment, toy and accessory etc. 

As shown bv Fig 40 and Fig. 41 , conventional batteries 201 and 202 had a fixed shape such as rectangular or 
s circular. Therefore, a battery could not be insta«ed conveniently in an excessive S|^ce of an electronic circuit because 
a shape of battery could not be changed «rhen using the battery for driving the electronic circuit, so that a space for 
installL the batte-y was provided in a separate position. For this reason, a dead space occupied m the electronic 
eq ipmen. became large L a size of the entire equipment increased. When 

batteiyhavbigashapeadaptedtoan excessive space of an eIectronKC,rcu,tinordertosoK/ethisproblem.ap.od^^^^^ 
.0 pTocessandproducttonfaoilitysuchasametalmoldetcshouIdbechangedaccordingtorespectiveshapesotbatt^ 

sothatamanufacturingcostofbatteiy increased. „„,.,i„„h, 
Further, When manufactuhngalarga number otcoin type batteries 203lor example, they weremade up scatteringly 

as shown by Fig. 42. For this reason, control and transportation after that were extremely troublesome^ 

This invention was made in consideration of the above problems. An object of this invent«n .s to obtain a battery 

IS of voluntary shape and lurther to make easy cohlrol and transportation ol the obtained battery. 

°n the Ist place, this invention provides a battery precursor for producing a battery through a cutting process in 
Older to easily obtain a batteiy o( voluntary shape. ,„„-,ri,i«„ 
The battery precursor ot this invention is characterized in that a large number of battery elemen s compns ng 
positive acthreLterial layers, separators havingelectrolytesandnegativeactKrematerialteyersare install 
10 between a plate-like pos live current collector plate and a negative current collector plate facing each other, and the 
re pec" e blr^ elements are partWoned each other and sealed by insulators. When this ba«enr P'~"-°' 
a battery of voluntary shape can be obtained easily by only cutting it. Fuhher, since batteries having vamus step^ 
Lnbeoblahedfrornthe battery precursor havingthe same structure, it is notrequiredtochangeapr^^^^^^^ 
^"e battery precursor in case when obtaining a battel of any shape, so that a production cost of battery can be 
2S reduced. 

in the above battery precursor, structures ol foiiowing items (1) to (4) may be used. 

(1) Each current collector plate is continuous in the entire area witinout being interrupted. „,„,««h 
2 A part between adjoining battery elements of at least one of the both current collector plates is narrowed 
because a penetration portion is formed thereat. According to this structure, it is enough to cut t e n-owed part 
to cut the current collector plate so that the cutting work becomes simple. Further, the following structures may be 
adopted here. 

(i^ A width of the narrowed part is 0.2 to 1.0 mm. According to this structure, a peripheral portion can be 
prevented from being thermally deformed due to preheating when cutting the current collector plate by using 

(ii) A distance o( the penetration portion normal to the width of the narrowed part is 0.1 to 1 .0 mm. Accordirig 
to this structure, an electric short-cireuiting through the production facility can be prevented when carrying out 
the cutting by machining and a battery capacity efficiency can be prevented from lowering. 

(3) Penetration portions are formed on parts between adjoining batteiy elements of the respecf^e current colle^r 
plates, the penetration portion of the positive active material faces on a non-penetration portion o the ne^We 
active material, and the penetration portion of the negative active material faces on a '^■f^^';^'^,^""^^. 
the positive active material. According to this stnrcture. it is enough to cut the narrowed part to cut the cur ent 
"oll^ plate sothat the cutting work becomes simple. Further, the electric short-circuiting through the production 
facility can be prevented when carrying out the cutting by machining. „,,h„h„ih 
H^S^ed penetration portions are formed on parts between adjoining batteiy elements of at le^^^^^^ 
current coltector plates and recessed portions are tomned on parts of the insulator lacing on ttie penetration por- 
to s Icco^ing'o this structure, a laminate type battel can be obtained by bending the ^««7 °"-";^/V 
cutting at the penetration portion and the recessed portion. The cuttmg work can be eliminated by tearing « oil at 
the penetratton portion and the recessed portton. Further, the loltowing stnKtures may be used here. 

(i) Penetration portions are lormed on the both current collector plates, the penetration port ton o' P°^«« 
current collector pbte faces on a non-penetration portion ol the negative current collector plate, and the pen- 
e^tion portion of the negative current collector platelaces on a non-penetration P0"'°" °<*« P^''™.^' 
collector plate. According to this stnicture, the current collector plate ,s not delomned at the bent portion and 
lailure ol bonding between the both current collector plates and the insulator does not occur. Breakage at the 
bent portion does not take place too. 
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(in The recessed portion has an acute-angled bottom formed by culting-in, and has at its opening a swollen 
lion a"ng an edge o, the penetration portion. According to this structure, the bending becomes s,nnple and 
the swollen DOition can prevent peeling off of the insulator from the current collector plate, 
n, PonS p^tons'penetrTung elen the battery elements are formed on parts o. the P-'^ve current 
co lector plate and the negative current collector plate c<«tac.^g with corners of the '''P^^'J^^I '^'^ 
ments, the penetration portion o) the positive current collector plate faces on a "<^.-P«"«'^ °" P"?^" °' 
negative current collector plate, and the penetration portton of the negative current oHec or ptete faces on a 
non penetration portion of the positive current collector plate. According to this structure, takeout of terminal 

mation of battery element caused by the bending can be prevented. 

in the next place, this invention adopts a structure of following item (S) to ''^''',YTlZ!lZl'r!, '° 
easiL obtain a battery of voluntary shape and to make easy control and transportation of the obta»ied battery. 
5) 1 bS e^P^cuT^ r-eld by a retainer plate by being bonded onto the plate at o^^'^'^'^^^ZZ 
^ W^s According to this structure, batteries obtained by cutting are prevented rom being scattered so 
that the <»ntrol and transportation become easy. Further, the following structure may be adopted. 

(i) The retainer plate is made of a semi-sticky film. According to this structure, the '^'"f.^y 
car^ be easily taken out as occasion demands. The following structure (a) may be adopted ,n the rtem ,). 
a) An adhesCe strength o. the semi-sticky film is created by a surface property of the f m. A«ord,ng to this 
structure, the taken-out battery can be prevented from being stained by the retanof plate. 

Further, the following stmctures may be adopted in the above battery precursor. 

m A thickness is smaller than 5 mm Inel. and a thickness of the insulator is smaller than 3 mm incl. According 
t .hit structure rac'ion defecfKre of battery can be reduced and a batteiy capacfty efficiency can be pre- 

jritelrrrfm'adeotamaterlaldetormable by pressure. Accordlngtothisstn^l^^ 
Elector plate contacting with the insulator can be recessed so that a positran to 

p CsCra^ is a ilid electrolyte. According to this structure, leakage of the electrohrte does not occur 
even when the precursor is cut at a part other than the insulator 5. 

in the third place, this invention provkJes a manufacturing method described in the follo»rtnfl items (1) and (2) in 
35 order to manufacture the above-mentioned battery precursor positively. 

(1) A method for manufacturing a battery precursor, in which the battery precursor is so 

insulator are carried out. Further, the following structures may be adopted here. 
l?)?hVrnrmrs:Ltfan:u:^rpackage«^as^^^ 
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attained. 


(2)Amethod tor manufacturing the battery precursor differingfrom the above method, in whichmem^^^ 
^itt^ v^ch the penetration portions are formed is reinforced by forming the insulator onto one surface o. it. 
and then formation process of the battery element is carried out. 

In the fourth place, this invention provides a battery obtained from a battery precursor shown by the following item 
(H as a battery which can be Installed without creating a dead space in an electronic circuit. ,„,.„,„^ „ 
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Further, the toHowing structure may be adopted here. 

(h A Dart between adioining battery elements o1 at least one of the positive current collector plate and the negative 
ILtnfrnCoroSe s narrowed because a penetration portton is lormed thereat A width o( the narrowed part 
■:'Z'Z:^02Z and « than 1 .0 mm. According to mis structure, me narrowed portion ,unc.K,ns as a 
fuse In addition a battery capacity efficiency can be prevented trom lowering. 

nf A o«r!leredae of at least one of the positive current collector plate and the negative current collector plate 
ts^^'^e^^^^^^ iXVZ^^^^^^ According to this structure, the both current collector plates are prevented 

battery element, so that a plane space lor installatiori can be minimized. 
In the item (Hi), the following stroctures (a), (b) may be used. 

fal The recessed portion has an acute-angled bottom fomted by cutting-in. and has at its opening a swollen potoj 
^b~trn%"rs7nSl^ 

plate and the negative current collector plate contacting with comers of ••'^'f '^ ne^^^^ 
e ration portion of the positive current collector plate faces on a non-penetration portion of 
Xtor^randthe penetration portion of thenegativeeun»ntcollectorpla.efacesonanon^^^^^^ 

^t!^e pS current collector plate. Accordhg to this stmcture, takeout of temtmal becomes easy. 

,n the fifth place, this invention provides a manufacturing method of battery easily and positively from a battery 

mmmmm 

manner. 

The following structures (a), (b) and (c) may be adopted in the item (in). 

(a) An irradiation direction is controlled by a computer. According to this structure, the cutting work can be done 

^^r^^rLrbraTsrerw^id^i^:"^^^^ 

be lonned on the insulator. In the item (a), the loltowing structure may be adopted. That », formation mpm 
computer control part is done by a key board or an extemal circuit 

(iv) A part between adjoining battery elements of at least one of the both current collector plates is narrowed 
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obtained batteries can be prevented from being scattered 

panying drawings, in whicli:- „i,^i^«„t i Pin 9 is a sectional view taken on a line ll-ll 

Showing a battery preouroor o, % 3,„bodk.cn. 5. Fig. 13 is a sectional vi«w 

^t'j: Z a mm o F,! '^^^ ul ^^La^ View chewing one process o. a method of ombodir^en, e.F^ 
Tsta^iow sho^ng on p 'cc ss ofa method of embodiment 7 and corresponding to a seCton J^^'" "J « 

Pig. 2, is a p.an view shoeing ^^a«e^, P-^^ f LKew'ta^^l a fine XXIV-XXIV of Fig. 2, 

sectional view taken on a line XXIII-XXlll ot ^ 3-^^ ,o Fin 26 and Fio 27 are sectional views showing cutting 
Fig. 25 is an oblique view showing ^^^^^^^''^ZllX 23 is a sec' onal view taken on a line XXVIII- 

^X^rorFr2rFr29 -"^^ Zmg^one processes o, a method of embodimenn2 

XXVIII CI rig. do. rig. ^» canu riy- »~ ^u^Ji^ontKi Pin !«; a bottom view 01 the samo. 

respeCel, Fig. 3, f «P'- viewsh°winga^ ^ 

™p I. de,o:^a^o: o1 a battery shown in Fig. 35. Fig. 37 is a seCio,«l ^^'^^^ 
view showing a state where a large number ot coin type batteries are manufactured. 


(Embodiment 1 ) 


so 


55 


.,/F;^.,naUervprecursor^a^^^^^^^^ 

are partitioned omer and s^led ^^^^^^ batt rolcmen.s 4 are in a state of being connected in parallel 
negaUve current collector plate 3 '^'"9 collector plate 3 are continuous in the entire 

each other. The positive current collector plate 2 and the "«9a "S cur em^^^ P penetration hole 

plane without being interrupted. Namely, the """^J^P'^'^^^^^ a negative active 

etc. The batten element 4 is composed of a positive ^''^^r^^'^Z^^^^'ZZT.t^ as an adhesive 
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the battcy elemem 4 « shaped into a plane square pattern. A thickness o. the batte^r precursor 1 is about 0.5 mm 
■ ^ ! „««2,Zr»rhote 6l The batletv 6 having such a Shape can be Obtained by cutting the battety precursor 

reirbr/Si^-:^^^^^^^^ 
^rrgrh:br;:rr::^"e:av.ng^ 

^r£^ii;t=^^^^^^ 

;rsi:Series having vartous shapes can be obtained .ran the ban^™ ] ::::::Z£[T::;:. 

r^s^e^rrntrra ~ that backing the bane^ 6 can aiso be u.i,i^ed tor <^^2^^jy 
^vbgZther s4pe. Therefore, a loss of material eiiminated pracicaliy so that an y«id can be ^iproved and 

bl F a 6 Fig 7 is a view corresponding to a section Vll-Vli of a battery obtained by cutting in F^ 6. 

mmmmmm 

of smaller than 5 mm incl.. the fraction defective becomes smaller than 1.2% incl. which is 

mm a cutting speed can be increased further. 
so (Embodiment 2) 
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convlmiona, blry having the same shape and ^^^^^ "T.iTra^rinTe^ sSHX 
,3) S^e me baner, is .ormeC ^'^ P'^e tSil^tTa ^^^''^FTg-T^^^^ caused by 

iii,L^^\srbot::ur^^^^^^ 
rsrperhS^:s1rrr.;ri=rr.^:^^^^^^^^ 

battery element 4 to leak outside. 

The Shape ot banery obtained from the battery precursor 1 ol embodiment 1 Is not limited to the shape ol the 
battery 6. 

(Embodiment 3) 

This embodiment relates to a method for manufacturing the batte^^ 6. for example, from battery p^cursor 1 

me robot by computer control. The battery precursor 1 may be moved """"9 thecutting woric 
According to the above method, the following functions and effects can be obtaned 

40 When the battery precursor 1 is also moved. 
(Embodiment 4) 
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82 is about 10 mm. The penetration porttons 81 and 82 are '"T'f " '^f^.^^'^e^^^^^^ 
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p:c::ria at 1 J<^« line ^ ma insulator 5 1 shown by F^. 9. This cu«.ng worK . done by us.g .ser 


tained. 
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mmwmmm 

?WiJs anT^nects same v^m the functions and effects (1 ) to (4) of the batten^ precursor 1 of embodiment 

1 can be obtained. 

(Embodiment 5) 

r4,Tuntr^d^SlewKhthe.unc«or,sandonec,s(2),(3,and,5)oftheb^^^^ 


be obtained. 


(Embodiment 6) 

This embodiment relates to a method for rranufacturlng the battery 6a, for example, from the battery precursor la 

blade for example narrowed Dortion 91 . there is no possibility that a thomson blade 1 01 


8 


EP 0 614 237 B1 

other through the thomson blade 101 at time of cutting, so that the electric shortncircuiting does not occur. Burrs are 
not told on the both current collector plates 2 and 3 of the obtained battery and the electnc short<.rcu.t,ng caused 
by the burr does not occur, too. 

5 (Embodiment 7) 

This embodiment relates to a method for manufacturing the battery precursor 1 a o( embodiment 4. 
L hersrlce a resin film 102 is bonded to one surface of the positive current collector plate 2 .n whichthe 
penirXsS,and82are,ormed,asshownbyFig,15andPig.16.Ther^ 

Diate 2 includinq the narrowed portion 91 are reinforced Rg. 15 corresponds to a section XI -XI o^ Fig. 9 ana Fig. b 
forlorn* tol ritton XVI-XVl of Fig. 9. In the next place, the positive acth/e material is printed by means of a meta^ 
mTk s«t* ^ aiXe oU«e to L resin film 1 02 of the positive current collector plate 2 Mthin a range on which 
masK system on a ^"f^J^ ^ electron beam to form a positive active material layer 41 

me battery element 4 " "f^^^^^ ,he positive current collector plate 2 having 

Bl^d 82 afe fored in the same way as the positive current collector plate 2. The negative active ™ter.alis tran^ 
fer«d onLTsureVp^ttetothe resin film 102 of the negative current collector plate 3 within a range on which ^e 
bX etmenu so as to fom, a negative active material ^yer 43. Polymer solid electrolyte 

on t bv n^lans o*met^^^ mak system, dried and then cured by electron beam to fomi a separator 42 having a thickness 
01 ^ouro 02 iTnC third place an insulator comprising an adhesive agent is thermally bonded to the negative 
rren co,«"e 3 within a range where the negaUve actK,e ma.er«l layer 43 and ^"^^'^^^ ^-"^ 
»o that the insulator 5 is formed. Fig. 18 is a sectional view showing the negative current collector pla e 3 having the 
^oatrare ^teri^t lZ43, the separator 42 and the Insulator 5. The positive current collector plate 2 shown n 
2t'T7 and I ndJ Itrrlt collector plate 3 shown in Fig. 18 are laid one upon another, the insulator 5 is therm^ly 
bSdedTo the pX curSlector plate 2 to obtain the battery precursor la Thereafter, the resin film , 02 may be 
p^efed o« or m'aTno. be peeled off. In case when » is no. peeled off, a name of battery etc. « prev«usly pmted on it 

Z::^::,lT.ZTZZ. battery element 4 Is fomied under a state where the bom -rren. colle^or 
pteteSsIcharelncreasedtheirflexibilityowlngtoformationcfthepenetrationport^ns^^^^^ 
bv me resin film 102 so that the battery element 4 can be formed correctly and secured In addrtion, S'noe wnding 
1 reJnlg of the current colleior plates 2 and 3 become possible, they carvbe sen. to the next process by 
Roll-to-Roll 8ys.em and continuous working affer that becomes possible. 

35 (Embodiment 8) 

This embodiment relates to a method for manufacturing the battery precursor la of embodiment 4. 
m *e m^Sis embodiment, the both current collector plates 2 and 3 are reinforced respeCnrely "y P'ev».»«y 
fo Jinq mrStorS so as to eliminate the resin film 102. Name^, the insulator 6 is formed on one surface dthe 
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(Embodiment 9) 


jr^Ti^aS;r:rin\rs^i:^^^ 

23 is a sectional view taken on a line XXlll-XXIll of Fig. 21 Fig. 24 is a sectional view taken on a line XXIVOOIV o 
Rn 2? In thSe fiZes symbols same with those of the battery precursor 1 of embodimem 1 represent the same or 


9 


EP0 614 237B1 


current collector plate 3 wt,ere the penetration portion 82a does not extst and me ^'''""^^af^^yj,^ 
portion of the positive current collector plate 2 where the penetration portion 81a does not exist A thickness ol the 
p^itive current collector pla.e 2 is about 10 ^m. In Fig. 21, a width o. ,he penetration 

a length w7 of the penetration portion 81a is about 10 mm. and a side dimension w8 of the batten^ element 4 ^ abou^ 
« 8 mm in the positive current collector plate 2. a part 21 surrounded by ends of four penetration port»ns 81 a is o( about 
2 mm' square. The penetration portion 82a has an approximately cross shape of about 2.5 mm square^ 

Fig 25 is an oblique view showing a bailey 6b obtained fromthe battery precuraor lb. This battery 6b is one having 
five batten, elements 4 and obtained by cutting the battery precursor lb along a solid line C scribed on the insulator 5 
^ shown by pTg 21. This cutting work is done by using for example; laser beam, thomson blade, ultrasonic wave. 

" """^orltto me battery precursor lb having me above structure, me foltowing (unctions and effects can be ob- 

tained. 

(1) Concerning the both current collector plates 2 and 3. me cutting at the penetratk», f "if^ ^la and 82a can 
L eliminated When cutting me battery precursor lb. so that me <=^»"9^.«'=°™"''"P''- '"^^^^^ 
output is small when using the laser beam, ultrasonic wave or wire cutting so mat me production cost can be 

l^Wht me cutting is done by machining by me use of the thomson blade 101 . for example, '^^^ "^^^ 
01 does not contact wim me positive current collector plate 2 because it lies wuhin the P«"«'f '°" P"*"" ^la 
ler, contacting wim me negative current collector plate 3 as shown by Fig. 26, and it does not contact with me 
^gative ou^en?collector pl^e 3 because it lies within me penetmtkx, portion 82a when "-f 
current collector plate 2 (part 21 ) as shown by Fig. 27. In omer words, since mere is no chance «; ^omson 
blade 101 to be in contact wim me both current collector plates 2 and 3 simultaneously at time of the cutting, an 
electrk!8hort<iicuitingcaused by thecontacl between the bomcurrentcollectorplates2and3mrough me thomson 

" "T^ZT^^"^"^ wim those Of me functons and effects ,1) to (4) of the battery precursor 1 of 

embodiment 1 can be obtained. 
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(Embodiment 10) 

This embodiment relates to a battery obtained from the battery precursor 1 b of embodiment 9. 
Fig 25 is an oblique view showing a battery 6b of this embodiment. Fig. 28 rs a sectional view taken on a ne 
XXVill XXVlll of Fig. 25. The battery 6b is constructed by integrating plural unit batteries 7 .n the same way as the 

''"tnCLCIr^^^^^ a cot end 22 of the positive current collector plate 2 is located at an inside of a cut end of 
the insulator 5. the both current collector plates 2 and 3 are positively prevented from contacting each o^he^ ^eyon^ 
the Insulator 5. Namely, an electric short-circuiting is prevented securely. Other functions and effects are same with 
those of the battery 6a of embodiment 5. 

40 (Embodiment 11) 

This embodiment relates to a method for manufacturing the batteiy 6b. for example, from the battery precursor 1 b 

°' 'TSe^rl 6b can be Obtained by cutting the battery precursor 1 b alo^ 
4S theuseo?Seam.thomsonblade.^^ 
and effects can be obtained. 

(1) concerning the both current collector plates 2 and 3. the cutting at the penetration portions 81a and 82a can 
be eliminated so that the cutting becomes simple. In addrtion. an electric output is small when using the laser 

so beam, ultrasonic wave or wire cutting so that the production cost can be reduced «te««.hanr« 

(2) When the cutting Is done by machining by the use of the thomson blade 101 for example there ^^^oJ^an<^^ 
fo me momson blade 101 to be in contact with the both current collector plates 2 and 3 simultaneously at time of 
thelttTng af Shown by Fig. 26 and Fig. 27. Therefore, an electric short-circurting caused by contact between the 
both current collector plates 2 and 3 through the thomson blade 101 does not take place. 


55 


(Embodiment 12) 

This embodiment relates to a method tor manufacturing the battery precursor lb of embodiment 9. 
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In the first place, a resin film 102 is bonded to one surtace of the positive current collector plate 2 on which the 
penetration portion 81 a is formed by laser cutting, so as to reinforce the positive current collector plate 2. A thickness 
of the positive current collector plate 2 is about 10 ^m. In the second place, a next process is carried out while contin- 
uously supplying the positive current collector plate 2 by the Roll-to-Roll system. The positive active material is pattern 

5 printed on a region where the battery element 4 is installed, dried as occasion demands, and then cured by irradiation 
of electron beam to form the positive active material layer 41. The solid electrolyte is pattern printed on the positive 
active material layer 41 . and cured by irradiation of electron beam to form the separator 42. Fig. 29 shows the positive 
current collector plate 2 having the positive active material layer 41 and the separator 42. 

While, the resin film 1 02 is bonded to one surface of the negative current collector plate 3 on which the penetration • 

10 portion 82a is formed by punching using press dies, so as to reinforce the negative current collector plate 3. A thickness 
of the negative current collector plate 3 is about 10 ^im. A next process is carried out while continuously supplying the 
negative current collector plate 3 by the Roll-to-Roll system. The negative active material is placed on a range where 
the battery element 4 is installed to fomn the negative active material layer 43. and the insulator 5 comprising an 
adhesive agent is placed on a range other than the range where the battery element 4 is installed. Fig. 30 shows the 

IS negative current collector plate 3 having the negative active materia! layer 43 and the insulator 5. 

The both current collector plates 2 and 3 are laid one upon another while being roll pressed and the insulator 5 is 
bonded to the positive current collector plate 2 by means of thermal roll and thermal press, so that the both current 
collector plates 2 and 3 are integrated to obtain the battery precursor lb. 

20 (Embodiment 1 3) 

This embodiment relates to a battery precursor. 

Fig 31 is a plan view showing a battery precursor 1c of this embodiment. Fig. 32 is a bottom view of the same. 
Fig. 33 is a sectional view taken on a line XXXIIl-XXXIIl of Fig. 31 . Fig. 34 Is a sectional view taken on a line XXXIV- 

25 XXXIV of Fig. 31 . In these figures, symbols same with those of the battery precursor 1 of embodiment 1 represent the 
same or corresponding components. _ 

In the positive current collector plate 2. a slitted penetration portion 81b is formed on a part between the adjoining 
battery elements 4. and a recessed portion 52 is formed on a part of the insulator 5 facing to the penetration portion 
81 b as shown by Fig. 33. The recessed portion 52 has an acute angled bottom formed by cutting-in. A swollen portion 

30 52a installed along an edge of the penetration portion 81 b is made on an opening of the recessed portion 52. While, 
in the negative current collector plate 3. a slitted penetration portion 82b is formed on a part between the adjoining 
battery elements 4. The penetration portion 81b and the penetration portton 82b are so installed as not to face on each 

° Penetration portions 81c and 82c penetrating even the battery elements 4 are formed on parts of the both current 
35 collector plates 2 and 3 contacting with comers of the battery elements 4. and the penetration portion 81 c does not 
face to the penetration portion 82c. The negative current collector plate 3 can be seen from the penetration portion 
81c. and the positive current collector plate 2 can be seen from the penetration portion 82c. The both penetration 
portions 81 c and 82c are formed into shapes having triangle cross-sections. 

The battery element 4 has dimensions of 18 mm by 11 mm. Thicknesses of the battery precursor 1 c, the negative 
40 current collector plate 3. the positive active material layer 41 . the separator 42 and the negative active matenal layer 
43 are about 0.2 mm, 20 ^im. about 120 ^im, about 10 ^im and about 30 jim. respectively. A width of the penetration 
portion 81b is about 0.5 mm. u u 

According to the battery precursor 1c having the above structure, the following functtons and effects can be ob- 
tained. 

(1 ) A laminate type battery can be obtained by cutting a battery comprising voluntary number of battery elements 
4 away from the battery precursor 1c and bending it at portions of the penetration portions 81b and 82b and the 
recessed portion 52. as shown by Fig. 35. A battery 6c of Fig. 35 has four battery elements 4. Supposing that one 
battery element 4 has a capacity of 10 mAh. a laminate type battery of about 40 mAh can be obtained. When the 

so battery is folded each two into four layers as shown in Fig. 36. a battery 6d having double capacity with a thickness 

same with that of the battery 6c of Fig. 35 can be obtained. Namely, laminate type batteries having various capac- 
ities can be obtained easily. 

(2) A battery comprising voluntary number of battery elements 4 can be obtained by tearing the battery precursor 
1c at positions of the penetration portions 81b and 82b. Namely, the cutting work can be eliminated so that the 

55 production efficiency can be made better. 

(3) Since the thickness of the battery precursor 1c is about 0.2 mm i.e. smaller than 1 mm incl.. the obtained batteiy 
can be bent without causing a deformation of the battery element 4. The deformation of the battery element 4 
woukJ result in an internal short-circuiting. In this connection, relations between thicknesses of the battery precursor 
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1c and results of battery disassembly check are listed in Table 1. A sample number is 30 cells for each. In the 
battery disassembly check, shape changes especially thickness changes, of the positive active material layer 41 
were examined at corners I.e. in the vicinity of interface with the insulator 5 of battery elements, jn case when the 
thickness of the battery precursor 1c is smaller than 0.1 mm incL. it is necessary to thin the both current collector 
plates 2 and 3 and the battery manufacturing cost is increased. This case Is not desirable. As understood from 
Table 1 . a preferable thickness of the battery precursor Ic is particularly 0.15 mm to 0.5 mm. 


[Table 1] 

rrhickness of battery precursor 1c 
(mm) 

Quantity of shape-changed positive 
active material layer 41 (cells) 

Quantity of battery producing Internal 
short-circuiting (cells) 

0.1 

0 

0 

0.15 

0 

0 

0.2 

0 

0 

0.3 

0 

0 

0.5 

0 

0 

0.8 

2 

0 

1.0 

5 

0 

1.2 

18 

5 

1.4 

27 

16 


(4) Since the penetration portions 81 b and 82b are fomned on the both current collector plates 2 and 3 respectively, 
deformations of the both current collector plates 2 and 3 are not produced at the bent portions. Further, at the bent 
portions adhesion failures of the both current collector plates 2 and 3 with the Insulator 5 do not arise too. 

(5) Since the penetration portions 81 b and 82b are not facing each other, they are not broken even when they are 
folded at the portions. n w , ^ 

(6) When the recessed porttons 52 are formed not only on the positive current collector plate 2 side but also on 
the negative current collector plate 3 side and further the recessed portions 52 are formed alternatively each other, 
the shape change at time of bending is reduced still more. 

(7) Since the swollen potion 52a is formed, the peeling-off of the insulator 5 from the positive current collector plate 
2 can be prevented. Electric insulation between the positive current collector plates 2 at both sides of the penetration 
portton 81b can be secured. ♦ u 

(8) A negative terminal can be taken out of the penetration portion 81c and a positive terminal can be taken out 
of the penetration portion 82c. Therefore, the terminals can be taken out of the obtained laminated type battery 

^9)^Functions and effects same with the functions and effects (1) to (4) of the battery precursor 1 of embodiment 
1 can be obtained. 


(Embodiment 14) 

This embodiment relates to a battery obtained from the battery precursor 1 c of embodiment 1 3. 
^ Fig 35 is an oblique view showing a battery 6c of this embodiment. The battery 6c is same with the battery 6 of 
embodiment 2 in a point that it is constructed by integrating the plural unit batteries 7. but different from the battery 6 
in a point that it is bent and laminated. 

According to the battery 6c, the following functions and effects can be obtained. 

(1 ) Since this battery has the laminated structure, a plane space for installation can be minimized. For example, 
it can be housed by being pushed in a clearance of equipment. 

(2) Since this battery is bent at portions of the penetration portions 81b and 82b and the recessed portion 52 of 
the insulator 5. deformations of the both current collector plates 2 and 3 are not produced at the bent portions. 
Further, at the bent portions, adhesion failures of the both current collector plates 2 and 3 with the insulator 5 do 

(3) ance th^ penetratfon portions 81b and 82b are not facing each other, they are not broken at the bent portions. 

(4) Since the swollen potion 52a is formed, the peelingnoff of the insulator 5 from the positive current collector plate 
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2 can be prevented. 

(5) A negative terminal can be taken out of the penelialion portion 81c and a positive terminal can be taken out 
of the penetration portion 82c. Therefore, the terminals can be taken out easily. In addition, since it is not necessary 
to connect them by connector terminals, a nrian^iour can be reduced and an increase in resistance between bat- 
teries can be controlled. - , ,»u 

(6) The peripheral parts are surrounded by the insulators 5. there is no chance lor the component material oT the 

battery element 4 to leak out. 
(Embodiment 15) 

This embodiment relates to a method for manufacturing the battery 6c. for example, from the battery precursor 1c 
of embodiment 13. 

The battery 6c can be obtained by cutting the battery precursor 1 c along a dashed line D shown by Fig. 31 through 
the use of laser beam, thomson blade, ultrasonic wave, punching or wire cutting, for example and by bending it at the 
IS penetration portions 81 b and 82b and the recessed portion 52 of the insulator 5. In this instance, the foltowing functions 
and effects can be obtained. Concerning the both current collector plates 2 and 3. the cutting at the penetration portions 
81b and 82b can be eliminated so that the cutting becomes simple. In addition, an electrk; output is small when using 
the laser beam, ultrasonic wave or wire cutting so that the production cost can be reduced. 

20 (Embodiment 16) 

This embodiment relates to a method for manufacturing the battery precursor 1c of embodiment 13. 
In the first place; the negative active material, the solid electrolyte and the positive active material are printed in 
order on a range where the battery element 4 is installed and on one surface of the negative current collector plate 3 

2S on which the penetration portions 82b and 82c are formed by a means such as punching etc.. so that the negative 
active material layer 43. the separator 42 and the positive active material layer 41 are formed. The insulator 5 is placed 
on a range other than that where the battery element 4 is installed. Fig. 37 shows the negative current collector plate 
3 having the positive active material layer 41 , the separator 42. the negative active material layer 43 and the insulator 
5 In the next place, the positive current collector plate 2 subjected to under coat treatment of about 2jim is laid on 

30 the negative current collector plate 3 shown in Fig. 37 and they are bonded to the insulator 5. This bonding work is 
done by applying pressure to portions of the both current collector plates 2 and 3 facing to the battery elements 4 by 
using an elastic member having thermal insulation while venting gas, in order not to permit gas to remain inside. The 
gas venting may be done by rolling before securely bonding the insulator 5 to the positive current collector plate 2. In 
the third place, the recessed portton 52 is fornied on the insulator 5 by making the thomson blade cut in the insulator 

35 5 through the penetration portion 81 b. 

(Embodiment 17) 

This embodiment relates to a battery precursor. 

40 Fig 38 is an oblique view showing a battery precursor id of this embodiment. Fig. 39 is a side view of the same. 
In these figures symbols same with those of the batteiy precursor 1 of embodiment 1 represent the same or corre- 
sponding components. The battery precursor Id of this embodiment is different from the battery precursor 1 of em- 
bodiment 1 in a point that a retainer plate 103 is bonded to an outer surface of the negative current collector plate 3. 
and others points are identical. That is. the battery precursor Id is held by the retainer plate 103. 

4S The retainer plate 103 is a semi-sticky type film, and Its adhesive strength is effected by a surface property of film 

and not by an adhesive agent. Polyvinyl chloride film, for example, is used for the retainer plate 103. 

According to the battery precursor Id having the above structure, the foltowing functions and effects can be ob- 
tained. 

so (1) Since the battery obtained by cutting from the battery precursor Id can be held by the retainer plate 103 as It 

is the battery can be prevented from being scattered and control and transportation of a large number of manu- 
factured batteries become easy. Since the batteries can be held in an orderly manner so as not to produce external 
shortHJircuiting for example, packaging of it is not troublesome. In addition, the battery can be handled as a scroll. 
(2) Since the retainer plate 103 is semi-sticky. the battery obtained by cutting can be taken out as occasion de- 

" (3^ S^nce the adhesive strength is effected by the surface property of film and not by the adhesive agent, the taken- 

oul battery is not stained by the retainer plate 103. 

(4) When the retainer plate 103 is used as a ground paper, the battery can be obtained by half-cut system. 
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(Embodiment 18) 

This embodiment relates to a method for manufacturing a battery from the battery precursor Id of embodiment 17. 

The method of this embodiment is one in which the battery precursor Id is cut by the half-cut system along a solid 
line E of Fig. 38. for example, by using the retainer plate 103 as a ground paper. According to this method, since the 
batteries obtained by cutting are not scattered, its handling thereafter becomes convenient. 


Claims 


10 


1. A battery precursor for producing a battery through a cutting process, in which 

a large number of battery elements comprising positive active material layers, separators having electrolytes 
and negative active material layers are installed in parallel between a plate-like positive current collector plate and 
a negative current collector plate facing each other, and the respective battery elements are partitioned each other 
IS and sealed by Insulators. 

2. A battery precursor for producing a battery through a cutting process, in which 

a large number of battery elements comprising positive active material layers, separators having electrolytes 
20 and negative active material layers are installed in parallel between a plate-like positive current collector plate 

and a negative current collector plate Jacing each other, and the respective battery elements are partitioned 
each other and sealed by insulators, and 

said respective current collector plates are continuous without being interrupted. 
25 3. A battery precursor for producing a battery through a cutting process, in which 

a large number of battery elements comprising positive active material layers, separators having electrolytes 
and negative active material layers are installed in parallel between a plate-like positive current collector plate 
and a negative current collector plate facing each other, and the respective battery elements are partitioned 
30 each other and sealed by insulators, and 

a part between adjoining battery elements of at least one of said both current collector plates is narrowed 
because a penetration portion is formed thereat. 

4. A battery precursor as set forth in claim 3. in which a width of said narrowed part Is 0.2 to 1 .0 mm. 

5. A battery precursor as set forth in claim 3. in which a distance of the penetration portion normal to the width of 
said narrowed part Is 0.1 mm to 1 .0 mm. 

6. A battery precursor (or producing a battery through a cutting process, in which 

a large number of battery elements comprising positive active material layers, separators having electrolytes 
and negative active material layers are installed in parallel between a plate-like positive current collector plate 
and a negative current collector plate facing each other, and the respective battery elements are partitioned 
each other and sealed by insulators, and 
45 penetration portions are formed on parts between adjoining battery elements of said respective current col- 

lector plates, the penetratfon portion of the positive current collector plate faces on a non-penetration portion 
of the negative current collector plate, and the penetration portion of the negative current collector plate faces 
on a non-penetration portion of the positive current collector plate. 

so 7. A battery precursor for producing a battery through a cutting process, in which 

a large number of battery elements comprising positive active material layers, separators having electrolytes 
and negative active material layers are installed In parallel between a plate-like positive current collector plate 
and a negative current collector plate facing each other, and the respective battery elements are partitioned 
55 each other and sealed by insulators, and «u 

slitted penetration portions are formed on parts between adjoining battery elements of at least one of said both 
current collector plates, and recessed portions are formed on parts of the insulator facing on the penetration 
portions. 
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8. A battery precursor as set forth in claim 7, in which penetration portions are formed on said both current collector 
plates, the penetration portion of the positive current collector plate faces on a non-penetration portion of the 
negative current collector plate, and the penetration portion of the negative current collector plate faces on a non- 
penetration portion of the positive current collector plate. 

9. A battery precursor as set forth in claim 7. in which the recessed portion has an acute-angled bottom formed by 
cutting-in. and has at its opening a swollen portion formed along an edge of the penetration portion. 

10. A battery precursor as set forth In claim 7. in which penetration portions penetrating even the battery elements are 
10 formed on parts of the positive current collector plate and the negative current collector plate contacting with comers 

of the respective battery elements, the penetration portion of the positive current collector plate faces on a non- 
penetration portion of the negative current collector plate, and the penetration portion of the negative current col- 
lector plate faces on a non-penetration portion of the positive current collector plate. 

IS 1 1 . A battery precursor as set forth in claim 7, having a thickness larger than 0. 1 5 mm Incl. and smaller than 1 mm incl. 

12. A battery precursor for producing a battery through a cutting process, in which 

a large number of battery elements comprising positive active material layers, separators having electrolytes 
20 and negative active material layers are installed in parallel between a plate-like positive current collector plate 

and a negative current collector plate facing each other, and the respective battery elements are partitioned 
each other and sealed by insulators, and 

the battery precursor is held by a retainer plate by being bonded to the plate at one side of said both current 
collector plates. 

2S 

13. A battery precursor as set forth in claim 12, In which the retainer plate is a semi-sticky film. 

14. A battery precursor as set forth in claim 13. in which an adhesive strength of the semi-sticky film is created by a 
surface property of the film. 

30 

15. A battery precursor as set forth in any one of claim 1. 2. 3, 6, 7 or 12, in which it has a thickness smaller than 5 
mm incl. and the insulator has a width of smaller than 3 mm incl. 

16. A battery precursor as set forth in any one of claim 1, 2. 3. 6. 7 or 12. in which the insulator is made of a material 
35 deformable by pressure. 

17. A battery precursor as set forth in any one of claim 1 . 2. 3, 6. 7 or 12. in which the separator is a solid electrolyte. 

18. A method for manufacturing a battery precursor, in which 

40 . . 

the battery precursor is so constructed that a large number of battery elements comprising positive active 
material layers, separators having electrolytes and negative active material layers are installed in parallel 
between a plate-like positive current collector plate and a negative current collector plate facing each other, 
and the respective battery elements are partitioned each other and sealed by insulators, a large number of 
45 penetration portions are formed on parts of at least one of said both current collector plates contacting with 

the Insulator, and 

the current collector plate on which the penetration portions are formed Is reinforced by bonding a a resin film 
onto one surface of it, and then formation processes of the battery element and the insulator are carried out. 

so 19. A method for manufacturing a battery precursor as set forth in claim 18, in which the resin film is peeled off finally 

20. A method for manufacturing a batteiy precursor as set forth In claim 1 8, in which the resin film is used for an outer 
package film as it is. 

ss 21. A method for manufacturing a battery precursor, in which 

the battery precursor is so constructed that a large number of battery elements comprising positive active 
material layers, separators having electrolytes and negative active material layers are Installed in parallel 
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between a plate-like positive current collector plate and a negative current collector plate facing each other, 
and the respective battery elements are partitioned each other and sealed by insulators, a large number of 
penetration portions are formed on parts of at least one of said both current collector plates contacting with 

the insulator, and 

5 the current collector plate on which the penetration portions are formed is reinforced by forming the insulator 

onto one surface of it, and then a formation process of the battery element is carried out. 

22. A battery constructed by integrating plural plate-like unit batteries, in vrfiich • 

10 the unit batteries are so integrated on a plane as to be connected in parallel in a voluntary direction, and 

unit battery is constructed in such a way that a battery element comprising a positive active material layer, a 
separator having an electrolyte and a negative active material layer is sandwiched between a plate-like positive 
current collector plate and a negative current collector plate facing each other and the battery element is 
surrounded and sealed by an insulator. 


75 


23. A battery as set forth in claim 22. in which a part between adjoining battery elements of at least one of the positive 
current collector plate and the negative current collector plate is narrowed because a penetration portfon is formed 
thereat, and a width of the narrowed part Is larger than 0.2 mm and smaller than 1 .0 mm. 

20 24. A battery as set forth In claim 22. in which a peripheral edge of at least one of the positive current collector plate 
and the negative current collector plate is located at an inside of the insulator. 

25. A battery as set forth in claim 22. in which a slitted penetration portion is formed on a part between adjoining battery 
elements of at least one of the positive current collector plate and the negative current collector plate, a recessed 

2S portton is formed at a part of insulator facing on the penetration portion, and battery elements are laminated by 

being bent at the penetration portion and the recessed portion. 

26. A battery as set forth in claim 25, in which the recessed portion has an acute-angled bottom formed by cutting-in. 
and has at its opening a swollen portion along an edge of the penetration portion. 

30 

27 A battery as set forth in claim 25. in which penetration portions penetrating even the battery elements are formed 
* on parts of the positive current collector plate and the negative current collector plate contacting with comers of 
the respective battery elements, the penetration portion of the positive current collector plate faces on a non- 
penetration portion of the negative current collector plate, and the penetration portion of the negative current col- 
as lector plate faces on a non-penetration portion of the positive current collector plate. 

28. A method for manufacturing a battery from a battery precursor. In which 

the battery precursor is so constructed that a large number of battery elements comprising positive active 
40 material layers, separators having electrolytes and negative active material layers are installed in parallel 

between a plate-like positive current collector plate and a negative current collector plate facing each other, 
the respective battery elements are partitioned each other and sealed by insulators, and 
portions of said both current collector plates contacting with the insulator are cut and the insulator is also cut 
so that they fit to a contour of a battery of desired shape. 

29. A method for manufacturing a battery as set forth in claim 28. in which a part other than the insulator Is partially 
cut so that they fit to a contour of a battery of desired shape. 

30. A method for manufacturing a battery as set forth in claim 28. in which a part or the entire part of the cutting process 
so Is carried out by using a thomson blade, ultrasonic wave, punching or wire cutting. 

31 . A method for manufacturing a battery as set forth in claim 28. in which a part or the entire part of the cutting process 
Is carried out by using laser beam. 

55 32. A method for manufacturing a battery as set forth In claim 31 , In which an irradiatfon direction Is controlled by a 
computer. 

33. A method for manufacturing a battery as set forth in claim 32. in which Information input to a computer control part 
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is done by a key board or an external circuit. 

34. A method for manufacturing a battery as set forth In claim 31. In which at least laser beam sources for width 
direction and longitudinal direction are equipped. 

5 

35. A method for manufacturing a battery as set forth in claim 31 . in which the laser beam can be irradiated from both 
upper side and lower side. 

36. A method for manufacturing a battery as set forth in claim 28. in which a part between adjoining battery elements 
10 of at least one of said both current collector plates is narrowed because a penetration portion is formed thereat, 

this narrowed portion is molten cut. and the insulator is then cut off. 

37. A method for manufacturing a battery as set forth in claim 28. in which the battery precursor Is cut by using as a 
ground paper a retainer plate bonded to one side of said both current collector plates. 


Patentanspruche 

1. Batterievorstufe zur Herstellung einer Batterie durch ein Schneideverfahren, bei der 


eine groGe Zahl von Batterieelementen. die Schichten aus positivem aktivem Material. Trennmembranen mit 
Elektrolyten und Schichten aus negativem aktivem Material umfassen, parallel zueinander zwischen einer 
plattenformigen positiven Stromabnehmerplatte und einer negativen Stromabnehmerplatte. die einander ge- 
genuberiiegen, installiert sind und 
25 die jeweiligen Batterieelemente durch einen Isolator voneinander abgegrenzt und versiegelt sind. 

2. Batterievorstufe zur Herstellung einer Batterie durch ein Schneideverfahren. bei der 

eine gro3e Zahl von Batterieelementen, die Schichten aus positivem aktivem Material. Trennmembranen mit 
30 Elektrolyten und Schichten aus negativem aktivem Material umfassen. parallel zueinander zwischen einer 

plattenformigen positiven Stromabnehmerplatte und einer negativen Stromabnehmerplatte, die einander ge- 
genuberliegen. installiert sind und die jeweiligen Batterieelemente durch einen Isolator voneinander abge- 
grenzt und versiegelt sind und 

die jeweiligen Stromabnehmerplatten zusammenhangend sind. ohne unterbrochen zu sein. 


3. Batterievorstufe zur Herstellung einer Batterie durch ein Schneideverfahren, bei der 


eine groOe Zahl von Batterieelementen, die Schichten aus positivem aktivem Material, Trennmembranen mit 
Elektrolyten und Schichten aus negativem aktivem Material umfassen, parallel zueinander zwischen einer 
40 plattenformigen positiven Stronnabnehmerplatte und einer negativen Stromabnehmerplatte. die einander ge- 

genuberliegen, installiert sind und die jeweiligen Batterieelemente durch einen Isolator voneinander abge- 
grenzt und versiegelt sind und 

ein Tell wenigstens einer der beiden Stromabnehmerplatten zwischen aneinandergrenzenden Batterieelemen- 
ten verengt ist. well dort durchbohrte Telle geblldet sind. 


4. Batterievorstufe gemaB Anspruch 3, wobei die Breite des verengten Tells 0,2 bis 1 ,0 mm betragt. 

5. Batterievorstufe gemaB Anspruch 3. wobei der Abstand im durchbohrten Tell senkrecht zur Breite des verengten 
Tells 0,1 bis 1,0 mm betragt. 

6. Batterievorstufe zur Herstellung einer Batterie durch ein Schneideverfahren, bei der 

eine groBe Zahl von Batterieelementen, die Schichten aus positivem aktivem Material. Trennmembranen mit 
Elektrolyten und Schichten aus negativem aktivem Material umfassen, parallel zueinander zwischen einer 
55 plattenformigen positiven Stromabnehmerplatte und einer negativen Stromabnehmerplatte. die einander ge- 

genuberliegen. installiert sind und die jeweiligen Batterieelemente durch einen Isolator voneinander abge- 
grenzt und versiegelt sind und 

durchbohrte Telle In Tellen zwischen aneinandergrenzenden Batterieelementen der jeweiligen Stromabneh- 
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merplatten gebildet sind, der durchbohrte Teil der posltlven Stromabnehmerplatte einem nicht durchbohrten 
Teil der negativen Stromabnehmerplatte gegenOberliegt und der durchbohrte Teil der negativen Stromabneh- 
merplatte einem nicht durchbohrten Teil der positlven Stromabnehmerplatte gegenOberliegt. 

7. Batterievorstufe zur Herstellung einer Batterie durch ein Schneideverfahren, bei der 

eine groBe Zahl von Batterieelementen. die Schichten aus positivem aktivem Material, Trennmemhranen mit 
Elektrolyten und Schichten aus negativem aktivem Material umfassen. parallel zueinander zwischen einer 
plattenformlgen positlven Stromabnehmerplatte und einer negativen Stromabnehmerplatte. die einander ge- 
genuberliegen. tnstaltiert sind und die jeweiligen Batterieelemente durch einen Isolator voneinander abge- 
grenzt und versiegelt sind und 

geschlitzte durchbohrte Teile in Teilen zwischen aneinandergrenzenden Batterieelementen wenigstens einer 
der beiden Stromabnehmerplatten gebildet sind und ausgesparte Teile in Teilen des Isolators, die den durch- 
bohrten Teilen gegenOberliegen, gebildet sind. 

a Batterievorstufe gema3 Anspruch 7. wobei durchbohrte Teile in beiden Stromabnehmerplatten gebildet sind, der 
durchbohrte Teil der positlven Stromabnehmerplatte einem nicht durchbohrten Teil der negativen Stromabneh- 
merplatte gegenOberliegt und der durchbohrte Teil der negativen Stromabnehmerplatte einem nicht durchbohrten 
Teil der positlven Stromabnehmerplatte gegenOberliegt. 

9. Batterievorstufe gema3 Anspruch 7, wobei der ausgesparte Teil einen durch Einschneiden gebildeten spitzwink- 
ligen Boden hat und an seiner Offnung einen verdickten Teil hat. der entlang einer Kante des durchbohrten Tails 
gebildet ist. 

10. Batterievorstufe gemaS Anspruch 7. wobei durchbohrte Teile. die auch die Batterieelemente durchbohren. in Teilen 
der positiven Stromabnehmerplatte und der negativen Stromabnehmerplatte gebildet sind. die mit Ecken der je- 
weiligen Batterieelemente in Kontakt stehen. der durchbohrte Teii der positiven Stromabnehmerplatte einem nicht 
durchbohrten Teil der negativen Stromabnehmerplatte gegenOberliegt und der durchbohrte Teil der negativen 
Stromabnehmerplatte einem nicht durchbohrten Teil der positlven Stromabnehmerplatte gegenOberliegt. 

11 . Batterievorstufe gemaB Anspruch 7 mit einer Dicke von mehr als 0, 1 5 mm inklusive und weniger als 1 mm inklusive. 

12. Batterievorstufe zur Herstellung einer Batterie durch ein Schneideverfahren. bei der 

eine gro3e Zahl von Batterieelementen. die Schichten aus positivem aktivem Material. Trennmembranen mit 
Elektrolyten und Schichten aus negativem aktivem Material umfassen. parallel zueinander zwischen einer 
plattenformlgen positiven Stromabnehmerplatte und einer negativen Stromabnehmerplatte. die einander ge- 
genOberliegen. installiert sind und die jeweiligen Batterieelemente durch einen Isolator voneinander abge- 
grenzt und versiegelt sind und 

die Batterievorstufe durch eine ROckhalteplatte gehalten wird. indem sie an einer Seite der beiden Stromab- 
nehmerplatten an die Platte geklebt ist. 

13. Batterievorstufe gemaG Anspruch 12, wobei die ROckhalteplatte eine halbklebrige Folie ist. 

14. Batterievorstufe gemaG Anspruch 1 3. wobei die Haftfestigkeit der halbklebrigen Folie auf eine Oberflacheneigen- 
schaft der Folie zurOckgeht. 

15. Batterievorstufe gema3 einem der AnsprOche 1 . 2, 3. 6. 7 oder 12. wobei diese eine Dicke von weniger als 5 mm 
inklusive hat und der Isolator eine Breite von weniger als 3 mm Inklusive hat. 

16. Batterievorstufe gemaG einem der AnsprOche 1. 2. 3. 6. 7 oder 12. wobei der Isolator aus einem durch Druck 
verformbaren Material besteht. 

1 7. Batterievorstufe gemaO einem der AnsprOche 1 . 2. 3. 6. 7 oder 1 2. wobei die Trennmembran ein fester Elektrolyt ist. 

18. Verfahren zur Herstellung einer Batterievorstufe. wobei 

die Batterievorstufe so konstruiert wird, daB eine groGe Zahl von Batterieelementen. die Schichten aus posi- 
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, tivem aktivem Material. Trennmembranen mit Elektrolyten und Schichten aus negatlvem aktivem Material 
umfassen. parallel zueinander zwischen einer plattenformigen positiven Stromabnelimerplatte und einer ne- 
gativen Stromabnehmerplatte. die einander gegehuberiiegen. installierl sind und die jeweiligen Batterieele- 
mente durch Isolatoren voneinander abgegrenzt und versiegett sind, eine groBe Zahl von durchbohrten Teilen 
in Teilen wenigstens einer der beiden Stromabnehmerplatten gebildel sind. die mit dem Isolator in Kontakt 
stehen, und 

die Stromabnehmerplatte, In der die durchbohrten Telle gebildet werden, verstarkt wird. indem man eine Harz- 
folie auf eine Oberflache davon klebt, und dann Verfahren zur Bildung des Batterieelements und des Isolators 
durchgef Qhrt werden. 

19. Verfahren zur Herstellung einer Batterievorstufe gemaB Anspruch 18. wobei die Harzfolie schlieBlich abgeschalt 
wird. 

20. Verfahren zur Herstellung einer Batterievorstufe gemaB Anspruch 1 8. wobei die Harzfolie, so wie sie ist, als auBere 
Verpackungsfolie venwendet wird. 

21. Verfahren zur Herstellung einer Batterievorstufe, wobei 

die Batterievorstufe so konstruiert wird. da3 eine groQe Zahl von Batterieelementen. die Schichten aus posi- 
tivem aktivem Material. Trennmembranen mit Elektrolyten und Schichten aus negativem aktivem Material 
umfassen, parallel zueinander zwischen einer plattenformigen positiven Stromabnehmerplatte und einer ne- 
gativen Stromabnehmerplatte. die einander gegenuberliegen, installiert sind und die jeweiligen Batterieele- 
mente durch Isolatoren voneinander abgegrenzt und versiegelt sind, eine groBe Zahl von durchbohrten Teilen 
in Teilen wenigstens einer der beiden Stromabnehmerplatten gebildet sind, die mit dem Isolator in Kontakt 
stehen, und 

die Stromabnehmerplatte, in der die durchbohrten Telle gebildet werden. verstarkt wird. indem der Isolator auf 
eine Oberflache davon geformt wird. und dann ein Verfahren zur Bildung des Batterieelements durchgef Qhrt 
wird. 

22. Batterie. die durch Integrieren mehrerer plattenformiger Batlerieeinheiten aufgebaut wird. wobei 

die Batterieeinheiten so auf einer Ebene integriert sind, da8 sie In einer beliebigen Richtung parallel miteln- 
ander verbunden sind und 

eine Batterieelnheit so aufgebaut ist. daB ein Batterieelement. das eine Schicht aus positivem aktivem Material, 
eine Trennmembran mit Elektrolyt und eine Schicht aus negativem aktivem Material umfaBt, sandwichartig 
zwischen eine plattenformige positive Stromabnehmerplatte und eine negative Stromabnehmerplatte, die ein- 
ander gegenOberliegen. gebracht wird und das Batterieelement von einem Isolator umgeben und versiegelt ist. 

23. Batterie gemaB Anspnjch 22, wobei ein Tell wenigstens entweder der positiven Stromabnehmerplatte oder der 
negatlven Stromabnehmerplatte zwischen aneinandergrenzenden Batterie-elementen verengt Ist. well dort ein 
durchbohrter Tell gebildet ist. und die Breite des verengten Tells groOer als 0,2 und kleiner als 1 ,0 mm ist. 

24. Batterie gemaB Anspruch 22. wobei ein sich eine Umfangskante wenigstens entweder der positiven Stromabneh- 
merplatte Oder der negativen Stromabnehmerplatte an der Innenseite des Isolators beflndet. 

25. Batterie gemSB Anspruch 22. wobei ein geschlltzter durchbohrter Teil in einem Teil zwischen anelnandergrenzen- 
den Batterieelementen wenigstens entweder der positiven Stromabnehmerplatte oder der negativen Stromabneh- 
merplatte gebildet ist. ein ausgesparter Teil in einem Tell des Isolators, der dem durchbohrten Teil gegenuberllegt, 
gebildet ist und Batterieelemente laminiert werden. indem man sie an dem durchbohrten Teil und dem ausgespar- 
ten Teil umbiegt. . 

26. Batterie gemaB Anspruch 25. wobei der ausgesparte Teil einen durch Einschneiden gebildeten spitzwinkligen 
* Boden hat und an seiner Offnung einen verdickten Teil entlang einer Kante des durchbohrten Tells hat. 

27. Batterie gemaB Anspruch 25. wobei durchbohrte Telle, die auch die Batterieelemente durchbohren, In Teilen der 
positiven Stromabnehmerplatte und der negativen Stromabnehmerplatte gebildet sind. die mit Ecken der jeweiligen 
Batterieelemente in Kontakt stehen. der durchbohrte Teil der positiven Stromabnehmerplatte einem nicht durch- 
bohrten Teil der negativen Stromabnehmerplatte gegenOberiiogt und der durchbohrte Teil der negativen Stromab- 
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nehmerplatte einem nicht durchbohrten Tell der positiven Stromabnehmerplatte gegenOberliegt. 

28. Verfahren zur Herstellung einer Batterie aus einer Batterievorstufe, wobei 

S die Batterievorstufe so konstruiert ist. daB eine gro3e Zahl von Batterieelenfienten. die Schichten aus positivem 

aktivem Material. Trennmembranen mit Elektrolyten und Schichten aus negativem aktlvem Material unrifassen. 

parallel zueinander zwischen einer plattenformigen positiven Stromabnehmerplatte und einer negativen 
. Stromabnehmerplatte. die einander gegenuberliegen, installiert sind, die jeweiligen Batterieelemento durch 

Isolatoren voneinander abgegrenzt und versiegelt sind und 
10 Teile der beiden Stromabnehmerplatten. die mit dem Isolator in Kontakt stehen, ausgeschnitten werden und 

der Isolator ebenfalls ausgeschn itten wird. so daS sie zum Umri3 einer Batterie der gewOnschten Form passen. 

29. Verfahren zur Herstellung einer Batterie gemalB Anspruch 28. wobei ein anderer Tell als der Isolator partiell aus- 
geschnitten wird, so dafl sie zum UmriO einer Batterie der gewOnschten Form passen. 

IS 

30. Verfahren zur Herstellung einer Batterie gemaG Anspruch 28. wobei ein Teil des Ausschnoidevorgangs Oder der 
gesamte Vorgang unter Venwendung einer Thomson-Klinge. durch Ultraschall, Ausstanzen oder Drahtschneiden 
durchgefflhrt wird. 

20 31. Verfahren zur Herstellung einer Batterie gemaO Anspmch 28. wobei ein Teil des Ausschnoidevorgangs oder der 
gesamte Vorgang unter Verwendung eines Laserstrahls durchgefuhrt wird. 

32. Verfahren zur Herstellung einer Batterie gem§0 Anspruch 31. wobei die Einstrahlunsgrichtung durch einen Com- 
puter gesteuert wird. 
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33. Verfahren zur Herstellung einer Batterie gemaB Anspruch 32. wobei der Informationsinput in einen Computers- 
teuerteil Qber eine Tastatur oder eine exteme Schaltung erfolgt. 

34. Verfahren zur Herstellung einer Batterie gemaB Anspruch 31. wobei wenigstens Laserstrahlquellen fOr die Quer- 
30 richtung und fOr die Langsrichtung zur Verfflgung stehen. 

35. Verfahren zur Herstellung einer Batterie gemaB Anspruch 31. wobei der Laserstrahl sowohl von oben als auch 
von unten eingestrahit werden kann. 

35 36. Verfahren zur Herstellung einer Batterie gemaB Anspruch 28. wobei ein Teil wenigstens einer der beiden Strom- 
abnehmerplatten zwischen aneinandergrenzenden Batterieelementen verengt ist, well dort ein durchbohrter Teil 
gebildet ist, dieser verengte Teil durchgeschmolzen wird und der Isolator dann abgeschnitten wird. 

37. Verfahren zur Herstellung einer Batterie gemSB Anspruch 28. wobei die Batterievorstufe unter Verwendung einer 
40 an eine Seite der beiden Stromabnehmerplatten geklebten ROckhalteplatte als Grundpapier geschnitten wird. 


Revendicatlons 

45 1. Prdcurseur de pile destind ^ produire une pile par un proc6d6 de coupe, dans lequel: 

un grand nombre d'dl6ments de pile, qui comprennent des couches de mat6riau actif positif . des s^parateurs 
h Electrolytes et des couches de matdriau actif nigatif. sont install6s en parall6le entre une plaque collectrice de 
courant positif et une plaque collectrice de courant ndgatif se faisant face, et les didments de pile respectifs sont 
sdpards les uns des autres et fermds par des isolants. 

50 

2. Pr6curseur de pile destind ^ produire une pile par un proc6d6 de coupe, dans lequei: 

un grand nombre d'6l6ments de pile, qui comprennent des couches de mat6riau actif positif, des s6parateurs 
k diectroiytes et des couches de matdriau actil ndgatif. sont installds en parall^le entre une plaque collectrice 
55 de courant positif et une plaque collectrice de courant n6gatif se faisant face, et les 6l6ments de pile respectifs 

sont s6par6s les uns des autres et fermds par des isolants. et 

iesdites plaques collectrices de courant respectives sont continues saris §tre interrompues. 
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3. Pr6curseur de pile destin6 & produire une pile par un proc6d6 de coupe, dans lequel: 

un grand nombre d'6l6ments de pile, qui comprennent des couches de nnat6rlau actif positif, des s6parateurs 
& diectrolytes et des couches de mat6riau actif n^gatif. sont install6s en parall6le entre une plaque collectrice 
s de courant positif et une plaque collectrice de courant n6gatif se faisant face, et les 6I6ments de pile respectifs 

sont sSparSs les uns des autres et f ermSs par des isolants, et 

une partie situ6e entre des 6l6ments de pile adjacents d'au nnoins une desdites plaques collectrices de courant 
est rGsserr6e, une partie p6n6trante 6lant formde k cet endroit. 

10 4. Pr6curseur de pile selon la revendication 3, dans lequel la largeur de ladite partie resserr6e est de 0.2 ^ 1 ,0 mm. 

5. Pr6curseur de pile selon la revendication 3. dans lequel la dimension de la partie p6n6trante perpendiculairement 
A la largeur de ladite partie ressen"6e est de 0,1 a 1.0 mm. 

IS 6. Pr6curseur de pile destin6 S produire une pile par un proc6d6 de coupe, dans lequel: 

un grand nombre d'6l6ments de pile, qui comprennent des couches de mat6riau actif positif. des s^parateurs 
k 6lectrolytes et des couches de matdriau actif ndgatif. sont install6s en parall6le entre une plaque collectrice 
de courant positif et une plaque collectrice de courant ndgatif se faisant face, et les 6l6ments de pile respectifs 

20 sont s6par6s les uns des autres et ferm6s par des Isolants. et 

des parties p6n6trantes sont form§es au niveau de parties situ^es entre des 6t6ments de pile adjacents des- 
dites plaques collectrices de courant respectives, la partie p6n6trante de la plaque collectrice de courant positif 
fait face S une partie non p6n6trante de la plaque collectrice de courant n6gatif, et la partie p6n6trante de la 
plaque collectrice de courant n6gatif fait face k une partie non p6n6trante de la plaque collectrice de courant 

2S positif. 

7. Precurseur de pile destind § produire une pile par un proc6d6 de coupe, dans lequel: 

un grand nombre d'6l6ments de pile, qui comprennent des couches de matdriau actif positif, des s6parateurs 
30 k 6lectrolytes et des couches de mat6riau actif n6gatif , sont install6s en parall&Ie entre une plaque collectrice 

de courant positif et une plaque collectrice de courant negatif se faisant face, et les elements de pile respectifs 
sont s6par6s les uns des autres et fenmds par des isolants. et 

des parties p6netrantes incis6es sont formSes au niveau de parties sItuSes entre des Elements de pile adja- 
cents d'au moins une desdites deux plaques collectrices de courant. et des parties en retrait sont formdes au 
3S niveau de parties de I'isolant qui font face aux parties p6n6trante8. 

8. Pr6curseur de pile selon la revendication 7, dans lequel des parties p6n6trantGs sont form^es sur lesdites deux 
plaques collectrices de courant. la partie p6n6trante de la plaque collectrice de courant positif fait face h une partie 
non p6n6trante de la plaque collectrice de courant n6gatif . et la partie p6n6trante de (a plaque collectrice de courant 

40 ndgatif fait face ^ une partie non p6n6trante de la plaque collectrice de courant positif. 

9. Pr6curseur de pile selon la revendication 7, dans lequel la partie en retrait pr6sente un fond & angle aigu form6 
par entaillage int6rleur, et pr6sente au niveau de son orifice une partie renfl6e form6e le long d'un bord de la partie 
pdndtrante. 

4S 

10. Prdcurseur de pile selon la revendication 7, dans lequel des parties p6n6trantes qui p6n6trent mSme dans les 
' 6l6ments de pile sont form6es sur des parties de la plaque collectrice de courant positif et de la plaque collectrice 

de courant n6gatif qui sont en contact avec des coins des 6l6ments de pile respectifs, la partie p6n6trante de la 
plaque collectrice de courant positif fait face ^ une partie non p6n6trante de la plaque collectrice de courant n6gatrf , 
so et la partie p6n6trante de la plaque collectrice de courant n6gatif fait face ^ une partie non p6n6trante de la plaque 

collectrice de courant positif. 

11. Prdcurseur de pile selon la revendication 7. prdsentant une 6paisseur sup6rieure ou 6gale a0,15 mm et inf6rieure 
ou dgale ^ 1 mm. 

55 

12. Pr6curseur de pile destind k produire une pile par un proc6d6 de coupe, dans lequel: 

un grand nombre d'6l6ments de pile, qui comprennent des couches de mat6riau actif positif. des sfiparateurs 
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k Electrolytes et des couches de matdriau actif n^gatif , sont Install6s en paraiiele entre une plaque collectrice 
de courant posttiJ et une plaque collectrice de courant n6galif se faisantface. et les 6l6ments de pile respectifs 
sont sdpar^s les uns des autres et ferm6s par des isolants, et 

le pr6curseur de pile est maintenu par une plaque de retenue en 6tant fixd k la plaque par un c6t6 desdites 
5 deux plaques collectrices de courant. 

13. Pr6curseur de pile selcn la revendication 12, dans lequel la plaque de retenue est un film semi-collant. 

14. Prdcurseur de pile selon la revendication 13. dans lequel la force d'adh6sion du film semi-collant provient des 
10 propridtEs de la surface du film. 

15. Prficurseur de pile selon I'une quelconque des revendications 1 . 2, 3, 6, 7 et 1 2, pr6sentant une 6paisseur inf6rieure 
ou 6gale ^ 5 mm, et dans lequel I'isolant pr6sente une largeur infdrieure ou dgale k 3 mm. 

IS 16. Pr6curseur de pile selon I'une quelconque des revendications 1, 2, 3. 6. 7 et 12, dans lequel I'isolant est fait en 
un matdriau ddformable par pression. 

17. Pr6curseur de pile selon I'une quelconque des revendications 1 . 2. 3. 6. 7 et 12, dans lequel le s6parateur est un 
Electrolyte solide. 

20 

18. ProcEdd de fabrication d'un prdcurseur de pile, dans lequel: 

le prdcurseur de pile est construit de mani6re telle qu'un grand nombre d'6t6ments de pile, qui comprennent 
des couches en matdriau actif positif. des sEparateurs k Electrolytes et des couches de matEriau actil nEgatif, 
25 sont installEs en parallEle entre une plaque collectrice de courant positif et une plaque collectrice de courant 

nEgatif se faisant face, et que les ElEments de pile respectifs sont sEparEs les uns des autres et fermEs par 
des isolants, qu'un grand nombre de parties pEnEtrantes sont formEes sur des parties d'au moins une desdites 
deux plaques collectrices de courant qui sont en contact avec I'isolant, et 

la plaque collectrice de courant sur laquelle sont formEes les parties pEnEtrantes est renforcEe en dEposant 
30 un film en rEsine sur une de ses surfaces, puis des procEdEs de formation de I'ElEment de pile et de I'isolant 

sont exEcutEs. 

1 9. ProcEdE de fabrication d'un prEcurseur de pile selon la revendication 1 8. dans lequel le film en rEsine est finalement 
-dEtachE. 

20. ProcEdE de fabrication d'un prEcurseur de pile selon la revendication 18. dans lequel le film en rEsine est utilisE 
tel quel comme film d'enveloppe extErieure. 

21. ProcEdE de fabrication d'un prEcurseur de pile, dans lequel: 

40 

le prEcurseur de pile est construit de manlEre telle qu'un grand nombre d'EIEments de pile, qui comprennent 
des couches en matEriau actif positif, des sEparateurs k Electrolytes et des couches de matEriau actif nEgatif, 
sont installEs en parallEle entre une plaque collectrice de courant positif et une plaque collectrice de courant 
nEgatif se faisant face, et que les ElEments de pile respectifs sont sEparEs les uns des autres et fermEs par 
45 des isolants. qu'un grand nombre de parties pEnEtrantes sont formEes sur des parties d'au moins une desdites 

deux plaques collectrices de courant qui sont en contact avec I'isolant, et 

la plaque collectrice de courant sur laquelle sont formEes les parties pEnEtrantes est renforcEe en formant 
I'isolant sur une de ses surfaces, puis un procEdE de formation de I'ElEment de pile est exEcutE. 

so 22. Pile construite par intEgration de plusieurs piles unitaires en plaques, dans laquelle: 

les piles unitaires sont intEgrEes sur un plan de manifere k fitre rellEes en parallEle dans une direction choisie, et 
une pile unitaire est construite de maniEre telle qu'un ElEment de pile, qui comprend une couche de matEriau 
actif positif, un sEparateur k Electrolyte et une couche de matEriau actif nEgatif. est pris en sandwich entre 
55 une plaque collectrice de courant positif et une plaque collectrice de courant nEgatif se faisant face, et I'ElEment 

de pile est entourE et f ermE par un Isolant. 

23. Pile selon la revendication 22. dans laquelle une partle situEe entre des ElEments de pile adjacents d'au moins 
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une de la plaque collectrico de courant positif et de la plaque collectrice de courant ndgatif est resserr^e par suite 
da la formation d'une partie p6n6trante & cet endroit, et la largeur de la partie resserrde est supdrleure k 0,2 mm 

et inf6rieure d 1,0 mm. 

24. Pile selon la revendication 22. dans laquelle un bord p6riph6rique d'au moins une de la plaque collectrice de 
courant positif et de la plaque collectrice de courant ndgatif est placd h I'lntdrieur de I'isolant. 

25. Pile selon la revendication 22. dans laquelle une partie p6n6trante incls6e est form6e sur une partie situde entre 
des 6l6ments de pile adjacents d'au moins une de la plaque collectrice de courant positif et de la plaque collectrice 
de courant n6gatif. une partie en retrait est form6e au niveau d'une partie de I'isolant qui fait face & la partie 
p6n6trante. et des 6l6ments de pile sent lamlnSs en 6tant courbds au niveau de la partie p6n6trante et de la partie 
en retrait. 

26. Pile selon la revendication 25. dans laquelle la partie en retrait pr6sente un fond & angle aigu form6 par entaillage 
jnt6rieur, et pr6sente au niveau de son orifice une partie renfl6e le long d'un bord de la partie p6n6trante. 

27. Pile selon la revendication 25. dans taquelte des parties p^netrantes qui p6nfetrent meme dans les 6l6ments de 
pile sont form6es sur des parties de la plaque collectrice de courant positif et de la plaque collectrice de courant 
n6gatlf qui sont en contact avec des coins des 6l6ments de pile respectifs. la partie p6n6trante de la plaque col- 
lectrice de courant positif fait face k une partie non p6n6trante de la plaque collectrice de courant nSgatif et la 
partie p6n6trante de la plaque collectrice de courant nfigatif fait face d une partie non p6n6trante de la plaque 
collectrice de courant positif. 

28. Proc6d6 de fabrication d'une pile 6 partir d'un pr6curseur de pile, dans lequel: 

le pr6curseur de pile est construit de manifere telle qu'un grand nombre d'6l6ments de pile, qui comprennent 
des couches de mat6riau actif positif. des sdparateurs k electrolyte et des couches de mat6riau actif nSgatif . 
sont instants en parallfele entre une plaque collectrice de courant positif et une plaque collectrice de courant 
ndgatif se faisant face, que les 6l6ments de pile respectifs sont s6par6s les uns des autres et femi6s par des 
isolants. et 

des parties desdites deux plaques collectrices de courant qui sont en contact avec I'isolant sont coup6es et 
I'isolarit est 6galement coupd de fagon d correspondre au contour d'une pile de forme d6sir6e. 

29. Proc6d6 de fabrication d'une pile selon la revendication 28. dans lequel une partie autre que risolant est partiel- 
lement coup6e de fagon k correspondre au contour d'une pile de fomie d^sirde. 

30. Proc6d6 de fabrication d'une pile selon la revendication 28. dans lequel une partie ou I'ensemble du proc6d6 de 
coupe est r6alis6 en utilisant une lame thomson. des ultrasons. & I'emporte-pifece ou k I'aide d'une pince coupante. 

31. Proc6d6 de fabrication d'une pile selon la revendication 28, dans lequel une partie ou Tensemble du proc6d6 de 
coupe est r6alis6 en utilisant un rayon laser. 

32. Proc6d6 de fabrication d'une pile selon la revendication 31. dans lequel la direction d'irradiation estcommandde 
par un ordinateur. 

33. Proc6d6 de fabrication d'une pile selon la revendication 32. dans lequel I'entrde des instructions dans un organs 
de commande de I'ordinateur est r6alis6e par I'interm6dialre d'un clavier ou d'un circuit ext6rieur. 

34. Proc6dd de fabrication d'une pile selon la revendication 31 . dans lequel on utilise au moins des sources de rayon 
laser pour la largeur et pour la longueur. 

35. Proc6d6 de fabrication d'une pile selon la revendication 31. dans lequel le rayon laser peut etre irradi6 k la fois 
depuis le cOtd supdrieur et depuis le cdtd infdrleur. 

36. Proc6d6 de fabrication d'une pile selon la revendication 28, dans lequel une partie situ6e entre des 6l6ments de 
pile adjacents d'au moins une desdites deux plaques collectrices de courant est resserr6e par suite de la formation 
d'une partie p§n6trante k cet endroit. cette partie resserrde est coup6e par fusion, et I'isolant est ensuite coup6. 
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courant. 
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Fig. 1 
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Fig. 4 
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Fig. 6 
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Fig. 9 
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Fig. 14 
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Fig. 17 
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Fig. 21 
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Fig. 23 
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Fig. 32 
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Fig. 33 
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Fig. 38 
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Fig. 40 
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